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Frank Fuller, Dermot Hayes, and Darnell Smith
Iowa State University
With more than one-fifth of the world’s population and only 7% of the
world’s arable land, China has the potential to become a major importer
of land-intensive products such as feed grains. This development would
be of particular interest to the United States and Canada, which together,
have more than 17% of the world’s arable land but only 5% of the
world’s population.1 Per capita private consumption in China has been
increasing at an average annual rate of 6.8% over the past decade.
Given the low average income level in China, consumption of feed-
grain-intensive products, such as meat, dairy products, and alcohol, can
be expected to increase with continued income growth. These factors
take on greater significance given the fact that China has applied to join
the World Trade Organization and trade liberalization may soon occur.
Use of grain-intensive products should increase if China liberalizes its
agricultural markets, and China should eventually reverse the current
trade situation and begin to import large quantities of feed grains and
meats. The combination of these observations has stimulated interest in
China’s agricultural data, and the research and policy prescriptions based
on these data are greatly affected by the data’s quality.
To understand why this is important, consider the following examples.
Official Chinese (and U.S.) data show that per capita pork consumption
in China is about 5 kilograms per person greater than it is in the United
States.2 If this is true, then it might be argued that Chinese pork consump-
tion is reaching a saturation level. Alternatively, one might argue that the
enormous increase in per capita pork consumption in the past several
years implies a large expenditure elasticity. Any attempt to use this ex-
penditure elasticity for projection of future meat demand in conjunction
with strong growth in projected per capita income would imply a large
percentage increase in consumption from a base that is already very high.
Because feed grain consumption is directly dependent on livestock
ª 2000 by The University of Chicago. All rights reserved.
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production, it is also important to consider the implications of meeting a
large increase in Chinese meat consumption through domestic produc-
tion. For example, in the decade from 1985 to 1996, Chinese production
of red meat, poultry, and eggs increased by 209%. Over the same period,
estimated grain consumption for feed rose a mere 87.7%. The existence
of so much more additional meat production in the absence of a propor-
tional increase in grain used for feed in the livestock sector implies a
very favorable and improving feed conversion efficiency. Thus, pro-
jecting this favorable marginal feed conversion efficiency could greatly
underestimate future grain needs.
The apparent inconsistencies in the published statistics for China’s
livestock sector raise questions about the validity of the underlying data.
The purpose of this article is to illustrate the seriousness of this data
problem and to provide a preliminary assessment of the magnitude of
the discrepancies. We also consider the implications of using published
statistics as the basis for research in China’s livestock sector. In Section
I, we take a closer look at the survey and aggregate production data,
pointing out stylized facts and potential sources for the apparent discrep-
ancies. We use the stylized facts, in Section II, to construct two alterna-
tive data sets that may lie closer to actual production and consumption
levels. In Section III, we discuss the potential impact of inaccuracies in
China’s livestock statistics on projections of China’s feed use and future
meat and grain trade. In Section IV, we present our conclusions.
I. A Comparison of Survey and Aggregate Data
Since the 1950s, the State Statistical Bureau (SSB) in China has con-
ducted surveys of the rural and urban economy, gathering information
regarding production, income, employment, and expenditures. Initially,
surveys were used to validate numbers reported by the collectives; how-
ever, with the advent of the Household Responsibility System (HRS),
surveys have taken a more prominent role in the Chinese statistical sys-
tem.3 The rural and urban household expenditure surveys conducted by
the SSB are a primary source of information regarding the economic sta-
tus of consumers in China. Participating households record their expen-
ditures for 1 year, and the aggregated results are reported annually by
the SSB in the China Statistical Yearbook. Figure 1 shows the average
consumption of red meat, poultry, and eggs in urban and rural China
over the last 15 years.4
It is evident from figure 1 that consumption of livestock products
increased gradually until the early 1990s. The stagnation of meat con-
sumption in the 1990s may have been the result of a number of factors.
First, most government subsidies and rationing restrictions for staple
foods were eliminated in urban areas by 1993, which raised the cost of
staple foods relative to other purchases. Lifting grain and vegetable oil
rationing likely reduced demand for nonstaple foods, such as meats, in
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Fig. 1.—Urban and rural per capita consumption of livestock products.
Source: China State Statistical Bureau, Zhongguo Tongji Nianjian (China statis-
tical yearbook) (Beijing: State Statistical Bureau, 1984–97).
urban areas, because a larger share of food expenditures was directed
toward staple foods.5 Although price controls were reinstated in some
cities as a consequence of rapid inflation in 1993 and 1994, price subsid-
ies reduced urban food expenditures by less than 5% in 1996.6 Second,
the sharp rise in the general price level in 1993 and 1994 slowed growth
in the purchasing power of Chinese consumers and dampened meat con-
sumption, particularly red meat consumption. From 1991 to 1995, real
red meat prices rose an average of 6% annually at the retail level, while
real poultry meat and egg prices fell 3%–5% annually. The respon-
siveness of Chinese consumers to rising red meat prices may explain the
consistent decline in red meat consumption from 1991 to 1994, shown
in figure 1, and the stable or gradually growing poultry and egg con-
sumption. Third, rapid economic growth in the postreform era has in-
creased the disparity in incomes between China’s rich and poor. Al-
though average gross domestic product (GDP) per capita has continued
to rise throughout the 1990s, there is evidence that a substantial segment
of the low-income urban residents in China experienced a decline in both
nominal and real incomes in recent years.7 Thus, consumption of live-
stock products may have slowed in response to weak income growth
among consumers with high income elasticities for meat.
In contrast to per capita consumption, livestock production ex-
ploded in the 1990s. Figures 2 and 3 show the growth of livestock prod-
uct output (solid lines) and household sales (dashed lines) relative to the
1985 levels. It is apparent that the output growth of livestock products
accelerated in the 1990s, particularly beef and poultry output growth.
Annual growth of livestock products averaged 13.5% from 1991 to 1996.
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Fig. 2.—Growth of Chinese beef and poultry production and household
sales. Source: China State Statistical Bureau, Zhongguo Tongji Nianjian (China
statistical yearbook) (Beijing: State Statistical Bureau, 1997).
The increase in aggregate output, however, appears to be somewhat at
odds with changes in sales at the household level. Sales statistics from
the SSB’s rural household survey, shown in figures 2 and 3, indicate that
household sales of livestock products increased an average of 3.6% an-
nually over the 1991–96 period. This growth included a 0.9% annual in-
crease in the number of rural households. Moreover, household sales of
hogs, cattle, and sheep declined in 1994 and 1995, which is consistent
with the reduction in red meat consumption discussed above, but red
meat production rose.
Fig. 3.—Growth of Chinese pork, mutton, and egg production and house-
hold sales. Source: China State Statistical Bureau, Zhongguo Tongji Nianjian
(China statistical yearbook) (Beijing: State Statistical Bureau, 1997).
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TABLE 1
Ratio of Implied Disappearance to Surveyed per
Capita Consumption
Red Meat Poultry Eggs Pork
1984 .88 1.03 1.31 .91
1985 .99 .98 1.59 1.01
1986 .97 .98 1.52 .98
1987 .98 1.06 1.58 .99
1988 1.17 1.24 1.80 1.13
1989 1.18 1.31 1.72 1.19
1990 1.20 1.53 1.89 1.21
1991 1.21 1.60 1.90 1.24
1992 1.34 1.58 1.87 1.36
1993 1.47 2.23 2.19 1.46
1994 1.75 2.74 2.51 1.69
1995 1.97 3.23 2.69 1.85
1996 1.99 3.62 2.77 1.89
Given the stagnation of consumption in the early 1990s and the con-
sistent output growth observed in the aggregate production data, we
would expect that either net exports or stocks would rise to absorb the
excess meat production. Stock data are not available; however, China’s
net trade in most livestock products displayed a general decline in the
first half of this decade. Consequently, per capita disappearance of meat
implied by the production data diverges significantly from the surveyed
consumption levels in the 1990s.
We can calculate the average consumption per person implied by
the official production statistics by subtracting net exports for each com-
modity from its total production. These differences are multiplied by the
appropriate conversion factor to obtain consumption in retail weight.8 Di-
viding retail consumption by total population yields the average per cap-
ita consumption of each product. Table 1 shows the ratio of these quanti-
ties relative to the comparable consumption figures from the survey data.
We see that until 1987 per capita disappearance of meat is roughly equal
to surveyed consumption for red meat and poultry. Although the ratio
for eggs is greater than one, it is also relatively stable during this period.
From 1988 onward, however, the two consumption series rapidly begin
to diverge, and, by 1996, implied disappearance of eggs is at least twice
as large as surveyed consumption for meats and eggs.
One possible explanation for the discrepancy between the two series
is the inability to account for changes in meat stocks. However, given
the scarcity of refrigerated storage facilities, particularly in China’s rural
areas, it is unrealistic to assume that increases in stock holdings could
account for the growing difference between the two series. A second
possibility is that the surveyed consumption levels increasingly under-
state actual meat consumption because they do not adequately account
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for away-from-home (AFH) consumption. In order for AFH consump-
tion to explain the difference between the two series, Chinese consumers,
on average, would have to consume almost as much meat away from
home as they prepare in the home.
A third factor that is of growing importance is the increasing num-
ber of migrant workers living in urban areas. These individuals are clas-
sified as rural residents, but they live in urban areas and adopt, to some
extent, the more protein-rich diets of urban dwellers. Migrant workers
are not accounted for in the regular consumption surveys, which contrib-
utes to the underreporting of rural meat consumption in survey statistics.9
Finally, the carcass-to-retail conversion factors used in this analysis may
not be an accurate reflection of the cutting practices in China; neverthe-
less, the retail cut yield would have to decline over time to match the
survey-based consumption levels. Such a result runs counter to the trend
of technological improvement in livestock genetics and feeding practices
observed in China.10
In combination, the above inaccuracies could account for a substan-
tial portion of the apparent discrepancy between the two data series;
however, ‘‘human errors’’ are more likely the cause for much of the dif-
ference. The Chinese government has frequently used agricultural pro-
duction to assess the achievements of regional and local bureaucrats and
political leaders. Prior to the agricultural reforms in the early 1980s, the
statistics reported by local officials could be validated by checking pro-
duction team and collective farm records.
After 1984, the household became the primary production unit, and
validating the statistics reported by low-level bureaucrats involved sur-
veying the households and corroborating these numbers with village and
township records. Therefore, it became prohibitively expensive to main-
tain the level of accuracy achieved previously under the collective sys-
tem.11 Furthermore, domestic meat markets were liberalized during the
mid-1980s. As a consequence, records kept by government marketing
agencies were no longer representative of actual meat-marketing levels.
Without adequate checks on the accuracy of their numbers, it became
less costly for local bureaucrats to inflate production numbers in their
districts, whereby they increased their own likelihood of promotion.12 As
officials attempt to maintain year-on-year increases in production, the in-
flation introduced into the production statistics grows.
There is no direct evidence that livestock statistics have been inten-
tionally misreported. However, conversations with several county-level
officials during a recent household production survey revealed a consis-
tent pattern of statistical discrepancies and explanations for these dis-
crepancies.13 Agricultural production targets are developed by the central
government and passed through the layers of government down to the
village level. The performance of officials at each level is judged, in part,
by their ability to meet the production plans. Livestock production statis-
This content downloaded from 129.186.176.91 on Mon, 1 Apr 2013 15:08:56 PM
All use subject to JSTOR Terms and Conditions
Frank Fuller, Dermot Hayes, and Darnell Smith 29
tics are reported up from the village to the township and eventually
passed up to the county level. The county-level office of the SSB also
collects household production data. However, the county director must
approve any data forwarded to the provincial level. Ultimately, SSB per-
sonnel at the provincial level are also under the authority of the provin-
cial governor. Thus, the incentive structure within the data collection
system creates the potential for misreporting.
Livestock statistics may be more prone to overreporting than grain
production data, because the government procurement system provides a
disincentive to overstate grain production. Moreover, area and yield sur-
veys play a larger role in the generation of grain production totals. In
counties where the reporting system for grain production is the primary
source of data, opportunities for misreporting grain production are
greater.14
II. Constructing an Adjusted Data Set
Until better livestock production statistics are collected in China, applied
researchers and policy analysts must either adjust their results to com-
pensate for the overreporting or create a corrected data set to use in their
analysis. Creation of a corrected data set relies on a strong set of assump-
tions regarding the source and nature of the errors, as well as on the ap-
propriate technical parameters used to make adjustments. In this article,
we construct two corrected data series based on alternative assumption
sets regarding technological change and AFH consumption.
In our scenario 1 data set, we assume that the proportion of total
livestock products consumed outside of the household remains constant.
Likewise, the yield of retail cuts from cattle, swine, and sheep carcasses
remains constant over time. We also assume that the reported trade sta-
tistics are accurate and that stock levels remain constant. Finally, the ra-
tio of production-based per capita consumption to survey averages over
the 1985–87 period is assumed to capture the inaccuracies introduced by
AFH consumption and stock changes; thus, this ratio is held constant
near the 1985–87 average.
We construct the scenario 2 data set using the scenario 1 assump-
tions regarding carcass yields, stocks, and trade. However, the underre-
porting caused by AFH consumption in urban areas is assumed to in-
crease proportional to the change in real per capita expenditures for
urban households. Urban AFH consumption increases urban per capita
meat consumption by 30% in 1993, rising to 35% in 1996, thus attaining
a level roughly equivalent to average AFH consumption in the United
States in 1970.15 Rural AFH consumption also rises proportional to the
increase in real per capita expenditure for rural households, increasing
rural per capita meat consumption by 1% in 1996.
Currently, the extent to which meat consumption is underreported
in the household survey data is unknown. The away-from-home con-
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sumption adjustment for urban consumers is inferred from a comparison
of the household survey data with consumption levels calculated from a
nutritional study measuring daily intake. The comparison reported by F.
Zhong indicated that in 1992 urban meat consumption levels derived
from the nutrition study were roughly 30% above the household survey
averages.16 Meat consumption in rural areas was almost identical for both
data sets. This does not mean that rural Chinese do not eat away from
home, but rather that their share of meat consumed away from home is
small compared with their total consumption.
Preliminary evidence from F. Fuller et al.’s rural household survey
conducted in 1998 indicates that in 1997 rural households ate in restau-
rants an average of 2.5 times. This is up 88% from the 1.3 times reported
for 1992. If the average person consumes 175 grams of meat during each
restaurant visit, 30% of which is seafood, then restaurant consumption
accounts for an additional 306 grams of meat and egg intake per capita
(roughly 1% of reported meat and egg consumption in rural areas).
Given these assumptions, we begin construction of the adjusted pro-
duction data sets by calculating total consumption from the SSB’s survey
data. Per capita average consumption of each livestock product is multi-
plied by rural and urban population figures. Total consumption is then
multiplied by the ratio of production-based per capita consumption to
surveyed consumption during 1985–87. The ratios used are 1.0 for red
meat, pork, and poultry, and 1.56 for eggs. The resulting product is con-
verted to carcass equivalent and added to net exports to obtain the final
production total.
Beef and mutton production is calculated as red meat production
less pork production. Beef and mutton production are separated based on
beef consumption. Beef’s share of total beef and mutton consumption
is specified as a constant proportion of red meat consumption less pork
consumption. Urban beef consumption averaged 60.6% of total beef and
mutton consumption from 1993 to 1996. This average was used to calcu-
late urban beef consumption prior to 1993. Likewise, rural beef con-
sumption averaged 52.2% of beef and mutton consumption over the
1993–96 period, and this average was used to calculate rural beef con-
sumption in years for which data are not available. Using the appropriate
conversion factors and adding net exports, beef production is calculated
from consumption. Given beef and pork production, lamb and mutton
output is calculated as total red meat produced less pork and beef output.
Table 2 displays the SSB production data and the adjusted data sets.
As one would expect, the production levels in the adjusted sets are dras-
tically lower than the published data, particularly for pork and poultry.
In 1996, pork production levels in the adjusted data sets are 46.8% and
39.6% below the official statistics, respectively, for scenarios 1 and 2,
and poultry production is between 70% and 75% lower. Pork production
in the scenario 1 data set grows at an annual rate of 1.6% from 1986 to
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1996. Over the same period, beef, poultry, mutton, and egg production
increased, respectively, 5.2%, 3.2%, 6.3%, and 5.8% annually. Produc-
tion growth rates in the scenario 2 set are 0.5%–1% higher than under
scenario 1. These rates are 6 to 17 percentage points below the growth
recorded in the official statistics.
Thus far, we have been primarily concerned with livestock product
output and have paid no attention to animal numbers. But China’s animal
inventory statistics are also suspected of containing a significant degree
of error. Unlike the production statistics, inventory numbers may also be
inflated as a result of faulty accounting practices. When animals are sold
from one province to another, they may be counted in the inventory data
for both provinces. Moreover, animals sold by households for slaughter
may be counted in both village slaughter statistics and data collected
from slaughterhouses. Double-counting has made it difficult, if not im-
possible, to substantiate changes in animal births and slaughter from one
year to the next.17
We can use the production data sets developed in this study to infer
the animal inventories and slaughter numbers necessary to support meat
output at the levels shown in table 2. Slaughter numbers are calculated
by dividing production by average slaughter weight and dressed yield.
For swine, the average slaughter weight used is 103.5 kilograms per head
and dressed yield is 65.8%.18 Based on information obtained from Hu
Dinghuan, a livestock specialist with the Chinese Academy of Agricul-
tural Sciences, the average slaughter weight used for cattle is 300 kilo-
grams per head, and the carcass yield used is 57%. These numbers are
comparable to those reported by J. Simpson for Chinese swine and cattle
production in 1990.19 An average slaughter weight of 30 kilograms per
head for sheep is derived from a recent survey of specialized household
producers, and the dressed yield of 50% is the 1980–90 average for
sheep and lambs in the United States.20
Animal inventories are calculated using two different assumptions
regarding the slaughter-to-beginning inventory ratio. Scenario 1 assumes
no technological change from 1987 onward; thus, slaughter rates are held
constant at the levels indicated by the published production data.21 Sce-
nario 2 assumes that the slaughter rate increases over time as the industry
evolves from predominately backyard to specialized household and com-
mercial production. Based on observed trends in the published data for
the years prior to 1987, slaughter rates in the alternative data set are in-
creased 2.5%, 3.8%, and 4.9% annually, respectively, for swine, cattle,
and sheep. By 1996, slaughter rates are still significantly below levels
observed in the United States or other countries using modern production
technology.
Table 3 displays the official and calculated animal inventories for
the 1990s. If we assume that the errors in the animal inventory statistics
are largely independent of the errors in production reporting, then the
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TABLE 3
Animal Inventories (1,000 Head)
State Statistical Bureau Scenario 1 Scenario 2
Ending Total Ending Total Ending Total
Inventory Slaughter Inventory Slaughter Inventory Slaughter
Swine:
1990 362,410 309,910 378,709 277,243 377,282 304,308
1991 369,650 328,970 367,373 294,047 359,902 323,349
1992 384,210 351,700 370,153 285,245 356,776 316,165
1993 393,000 378,240 360,174 287,404 342,929 321,254
1994 414,620 421,030 375,637 279,655 352,530 316,506
1995 441,690 480,510 405,706 291,661 369,233 333,501
1996 457,130 526,510 422,748 315,008 369,457 358,035
Cattle:
1990 102,884 10,883 109,399 8,835 111,566 10,077
1991 104,592 13,039 123,942 10,010 121,103 11,354
1992 107,840 15,192 120,489 9,731 116,460 11,333
1993 113,160 19,037 122,966 9,931 115,430 11,660
1994 123,318 25,127 112,144 9,057 103,359 10,837
1995 132,060 30,497 92,935 7,505 83,016 9,035
1996 140,010 37,015 122,613 9,902 106,751 12,060
Sheep and goats:
1990 210,021 89,314 158,475 53,190 156,020 60,447
1991 206,210 98,165 176,713 59,311 165,283 67,173
1992 207,329 102,667 198,118 66,495 180,472 76,940
1993 217,314 111,595 164,637 55,258 144,923 64,812
1994 240,528 131,249 151,744 50,930 129,211 60,617
1995 276,857 165,373 143,851 48,281 116,590 57,376
1996 304,150 190,000 216,383 72,626 165,035 85,196
results in table 3 suggest that double-counting caused reported swine
slaughter and inventory to be overestimated by 47%–67% and 8%–23%,
respectively, in 1996. The discrepancies for sheep and goat inventories
are much larger. It is possible that the officials who were responsible for
reporting livestock inventory and slaughter numbers have attempted, at
least in part, to adjust inventories to reported production. Consequently,
the observed upward bias may not be caused entirely by double-count-
ing. Nevertheless, the results in table 3 indicate that double-counting
may be a larger problem in the pastoral provinces where the majority of
China’s sheep and cattle are raised.
III. Implications of Adjusted Data for Meat Output and Feed
Consumption Projections
Perhaps the greatest value of establishing a corrected data set is in its
impact on estimates of China’s future meat and feed consumption. In or-
der to demonstrate the importance of the proposed data adjustment on
meat consumption, we have used scenario 2 and the official consumption
levels to project per capita consumption for pork, beef, and poultry
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Fig. 4.—Comparison of Chinese meat consumption projections
through 2009, using the same expenditure elasticities and income growth
projections. Figure 4 shows the results and compares current and pro-
jected Chinese consumption levels with current consumption levels in
Taiwan. The official consumption data show an average meat consump-
tion of almost 50 kilograms per person. This is within 25 kilograms of
the current Taiwanese value. When we project this consumption level to
2009, the values exceed current Taiwanese values. The projections using
the official data suggest that Chinese consumption levels are approaching
a saturation point and that a decade from now further income growth will
not have a large impact on consumption levels. The adjusted (scenario
2) data show a lot of upward growth potential even after 2009. Per capita
purchasing power parity GDP in Taiwan in 1997 was more than four
times greater than that in China ($14,200 vs. $3,460).22 With such dispar-
ity remaining in the income levels of the two countries, it seems unlikely
that Chinese consumers would approach either a saturation point or par-
ity with Taiwanese consumers. This is particularly true given the dietary
similarities that exist between China and Taiwan, as well as the rapid
growth in meat consumption observed in Taiwan after its income levels
exceeded current Chinese income levels. Consequently, this line of rea-
soning is more consistent with the more modest consumption levels
shown in the alternative data sets provided here.
The argument in the previous paragraph suggests that further upside
potential exists in Chinese per capita meat consumption. The scenario
data also suggest, however, that future growth in absolute quantity con-
sumed per capita will be slower than the growth rate found when we
used the official data, simply because the base consumption levels in our
alternative data set are so much lower. For example, a 10% growth in
meat consumption taken from the official data set implies a 4.7 kilogram
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increase, whereas a similar 10% increase from the alternative data set
suggests a 2.4 kilogram growth. The combined effect of greater distance
from a saturation point and a lower absolute rise in the quantity con-
sumed per capita suggests that Chinese meat consumption will continue
to grow well into the future.
The implications of higher projected consumption levels are just
one problem associated with meat consumption projected from an in-
flated base level. We also expect that estimated demand and supply pa-
rameters would be significantly different when the underlying time series
data grow more slowly and do not possess the sharp increase in output
exhibited by the official Chinese statistics. Consequently, projections of
Chinese meat production and consumption based on the two sets of data
may exhibit different growth rates in addition to different absolute levels.
In response to concerns about China’s ability to meet its future food
and feed grain needs, an extraordinary amount of resources has been in-
vested on research in recent years to determine the future path of China’s
grain trade. As direct food consumption of grain declines and consump-
tion of livestock products increase in China, the feed component of total
grain demand becomes increasingly important. Projections of China’s
net grain imports in 2010 are shown in table 4. The estimates range from
15 million metric tons to 155 metric tons; however, most estimates fall
in the 20–40 metric tons range. These estimates depend on different
sources for livestock statistics, though most use production levels that
are significantly higher than the numbers in the scenario 2 data set. For
example, L. Brown’s estimates and the U.S. Department of Agriculture
model depend on statistics published by the SSB.23 M. Rosegrant et al.
use food balance sheet data published by the Food and Agricultural Or-
ganization (FAO), which calculates consumption as production less net
exports.24 From 1984 to 1994, FAO statistics for Chinese meat produc-
tion lie above or less than 15% below the SSB numbers, except for beef
production, which lies 10%–25% below official Chinese figures. J. Hu-
ang et al. employ per capita consumption levels that lie between the SSB
household survey average and the per capita disappearance implied FAO
data.25
It is somewhat surprising that the study with the lowest estimates
for meat production, Huang et al., has the highest projections for grain
demand. Although there are several factors that contribute to this out-
come, it points out the fact that meat production levels are only part of
the feed demand calculation. Feed conversion coefficients that convert
meat production into grain consumption play an equally important role.
To illustrate the effects of data adjustments on feed demand, we use two
sets of feed coefficients to generate feed demands consistent with pub-
lished and adjusted livestock production data. We compare these num-
bers with published estimates of feed use in China and draw inferences
about the accuracy of these estimates.
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TABLE 4
Projections of China’s Grain Trade to 2010
Projection Study
U.S. Department
Brown Huang et al. of Agriculture Rosegrant et al.
Production:
2000 342 426* 362* 385
2005 329 455 382* 418
2010 317 486* 403 453*
Demand:
2000 405 450* 387* 403
2005 437 480 414* 434
2010 472 513* 443 468*
Net imports:
2000 63 24* 25* 18
2005 108 25 32* 16
2010 155 27* 39 15*
Sources.—This table is adapted from table 1 in Shenggen Fan and Mercedita Ag-
caoili-Sombilla, Why Do Projections on China’s Future Food Supply Differ? Environ-
mental and Production Technology Division Discussion Paper no. 22 (Washington, D.C.:
International Food Policy Research Institute, 1997). Brown: Lester Brown, Who Will
Feed China? Wake up Call for a Small Planet (New York: Norton, 1995). Huang et al.:
Jikun Huang, Scott Rozelle, and Mark Rosegrant, China’s Food Economy to the Twenty-
first Century: Supply, Demand, and Trade, 2020 Vision for Food, Agriculture, and the
Environment Discussion Paper no. 19 (Washington, D.C.: International Food Policy Re-
search Institute, 1997). U.S. Department of Agriculture, ‘‘Long Term Projections for In-
ternational Agriculture to 2005,’’ Staff Report 9612 (Economic Research Service, Wash-
ington, D.C., August 1996). Rosegrant et al.: Mark Rosegrant, Mercedita Agcaoili-
Sombilla, and Nicostrato Perez, Global Food Projections to 2020: Implications for Invest-
ment, 2020 Vision for Food, Agriculture, and the Environment Discussion Paper no. 5
(Washington, D.C.: International Food Policy Research Institute, 1995).
Note.—The studies cited in Fan and Agcaoili-Sombilla do not provide projections
for all of the years shown. In this current table, actual projections appear with an asterisk,
and numbers without an asterisk are linear estimates based on actual projected values.
As a consequence of China’s relative grain scarcity, most livestock
producers do not feed as much cereal grain to animals as is common in
modern intensive operations. Farmers often supplement their animals’
diets with whatever feedstuff is readily available. The great diversity of
feeding practices among Chinese farmers has given rise to a wide range
of feed efficiency estimates. Moreover, the tendency of Chinese produc-
ers to use large quantities of nontraditional feeds, such as water hya-
cinths and household waste, makes the task of appraising cereal grain
demand that much more difficult.
In order to span the range of likely feed consumption levels, we use
the two sets of feed coefficients shown in table 5 to derive our estimates
of feed use. The low-feed-use scenario coefficients were obtained from
a recent feed study conducted by the University of Arkansas and the Re-
search Center for Rural Economy in China’s Ministry of Agriculture.26
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The high-feed-use coefficients are unpublished estimates calculated by
researchers in the Chinese Academy of Agricultural Sciences.27 The use
of grain feeds is generally more prevalent in specialized household
(SHH) operations and also for pork, poultry, and egg production. We at-
tempt to account for the rapid change in China’s livestock industry struc-
ture by using different feed coefficients for the different types of produc-
ers. Furthermore, we assume that the structure of livestock production in
China has changed according to a linear trend with the start and end
points shown in table 4. Where coefficients were not available for either
backyard or SHH production, the SHH or backyard feed conversion ratio
was assumed to be valid for both types of production. Finally, the feed
demand estimates were increased by 10% to account for grain used in
the dairy and aquaculture industries.28
Estimated feed demands are given in table 6. Figures from two pub-
lished sources of feed use in China are given in the first two columns of
table 6. U.S. Department of Agriculture estimates were taken from the
Production, Supply, and Distribution (PS&D) database maintained
monthly by the Foreign Agricultural Service.29 These figures include ce-
real grains only and do not contain estimates of rice used for animal feed.
The second set of feed consumption estimates was obtained from a study
conducted by East-West Consultants.30 The East-West numbers are also
limited to cereal feeds; however, they do include rice consumed for feed.
Neither source provides clear documentation of how their estimates are
derived.
Comparing the SSB scenario 1 and scenario 2 feed demands with
the published estimates shows that the estimates of feed consumption us-
ing SSB production numbers are at least 37%–57% above the East-West
estimates, even assuming low grain feed inputs per kilogram of meat.
Both the high and low estimates for scenario 1 and the low estimates for
scenario 2 fall within the bounds of the published estimates, suggesting
that these estimates of feed consumption are more consistent with likely
feed use than are estimates generated from the official production data.
More important, table 6 illustrates the dramatic decline in feed use esti-
mates that would occur if meat output projections started from a lower
historical base. For example, using the projections shown in figure 4 and
the low-feed-use coefficients, the feed demand estimate in 2009 for meat
projections based on SSB data reaches over 398 million metric tons. The
feed demand projection for 2009 using the scenario 2 estimates is just
over 234 million metric tons.
Given the different data sources used in the studies shown in table
4, why do we not see differences in feed demand of 100 million metric
tons or more? Researchers projecting China’s future grain imports fre-
quently start from an estimate of feed consumption, such as the estimates
in the first two columns of table 6. However, if feed demand projections
are based on future livestock production generated from official produc-
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tion statistics, the analyst must adjust the feed conversion ratios down-
ward by 30%–60% to match feed consumption in the base year. The ad-
justed feed coefficients compensate for the inflation in the livestock
production statistics. For example, suppose two sets of feed demand pro-
jections are calculated starting from the same base feed demand quantity
but using different livestock production estimates. In order to calibrate
to the base period, two different sets of feed conversion coefficients must
be used. If livestock production changes by 10% in both scenarios,
changes in feed demand will be the same in both projections. Thus, mov-
ing to a corrected data set for Chinese livestock production may not have
a dramatic effect on feed demand projections when feed conversion ra-
tios are also adjusted to more appropriate levels. Nevertheless, changes
in livestock supply response may create significant changes in the growth
path of livestock production, which will also affect feed demand.
IV. Conclusions
Inconsistencies in China’s published livestock statistics point to the pos-
sibility that production levels have been overreported in recent years. It
is not likely that this overreporting is intentional on the part of the Chi-
nese central government; rather, the design of the statistical reporting
system in China enables some local leaders to inflate the production
numbers that they report to further their own interests. Overreporting of
Chinese livestock statistics may be extremely high, for some products
almost double the reported output figures for 1996.
In this article, we constructed two alternative data sets for China’s
livestock sector, using the information available at this time. Our analy-
sis indicates that actual pork production levels may be 39% lower than
official SSB statistics, and actual poultry production may be as much as
70% lower than reported figures. Similarly, average annual production
growth rates for beef, pork, and poultry are at least 5 percentage points
below the numbers implied by published data sources. Using the produc-
tion data computed in this article, we also find that animal inventory and
slaughter numbers may be greatly overstated.
Overreporting of livestock production and inventories may have im-
portant implications for estimates of China’s future meat and feed de-
mand. The primary effect of overreporting on meat consumption projec-
tions is that projected demands based on inflated production statistics are
inconsistent with consumption patterns one would expect for a country
with China’s projected income level. Studies of Chinese meat demand
indicate that income elasticities of demand for most livestock products
are greater than 0.5 in both urban and rural areas.31 Starting from an in-
flated base consumption level and using income elasticities greater than
0.5 to project meat demand produces meat consumption projections that
reach saturation at a very low income level. Such a result leaves little
room for expectations of future growth in China’s consumption of live-
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stock products. Overreporting of livestock production affects feed de-
mand projections through the impacts on feed conversion rates. In order
to match feed demand estimates with livestock production statistics, feed
use coefficients have been biased downward to compensate for inflation
in the meat statistics. If more accurate feed conversion rates are applied
to the exaggerated production levels, feed demand is greatly overstated.
Consequently, as we learn more about actual feeding practices in China
and apply this knowledge to feed demand projections, having the correct
production numbers becomes increasingly important.
Since the initial draft of this article, other researchers have under-
taken studies of the discrepancies in China’s livestock statistics.32 Al-
though the estimates of the degree of inflation vary across studies, the
differences depend on the adjustments made to surveyed consumption
and on the conversion factors employed. Moreover, preliminary results
from China’s first rural census confirm that livestock inventories in
China are overstated, and this has prompted the SSB to revise downward
its estimates for 1996 and 1997 meat production by more than 20%.33
Nevertheless, until more accurate statistics are collected and released by
China, researchers and policy makers must account for the discrepancy
in their analyses and policy decisions.
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